Hair cell regeneration in the bird cochlea following noise damage or ototoxic drug damage.
Hair cells are sensory cells that transduce motion into neural signals. In the cochlea, they are used to detect sound waves in the environment and turn them into auditory signals that can be processed in the brain. Hair cells in the cochlea of birds and mammals were thought to be produced only during embryogenesis and, once made, they were expected to last throughout the lifetime of the animal. Thus, any loss of hair cells due to trauma or disease was thought to lead to permanent impairment of auditory function. Recently, however, studies from a number of laboratories have shown that hair cells in the avian cochlea can be regenerated after acoustic trauma or ototoxic drug damage. This regeneration is accompanied by a repair of the sensory organ and associated tissues and results in a recovery of auditory function. In this review, we examine and compare the structural events that lead to hair cell loss after noise damage and ototoxic drug damage as well as the processes involved in the recovery of the epithelium and the regeneration of the hair cells. Moreover, we examine functional recovery and how it relates to the structural recovery. Finally, we investigate the evidence for the hypothesis that supporting cells in the basilar papilla act as the progenitor cells for the regenerated hair cells and examine the cellular events required to stimulate the progenitor cells to leave the quiescent state, re-enter the cell cycle, and divide.